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Abstract: As a critical step in training artificial intelligence (Al) models, the accuracy, consistency, and standardization of pathological
image annotation directly determine the performance of AI models and their clinical applicability. Currently, the lack of comprehensive
and unified annotation standards globally leads to significant variability in annotated data, which hinders data sharing, reuse, and the
widespread adoption of Al-assisted pathological diagnostics. This paper systematically reviews existing standards and guidelines
worldwide, analyzing core elements of pathological image annotation—such as annotation targets, tools, and evaluation metrics—
along with challenges including subjective variability, data heterogeneity, privacy and security concerns, and high costs. Internationally,
the Digital Imaging and Communications in Medicine (DICOM) standard and related initiatives provide references for quality control

in annotation and data reuse. Domestically, guidelines such as those issued by the National Medical Products Administration (NMPA)
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for technical reviews, the standard “YY/T 1833.3-2022”, along with national standards like “Artificial Intelligence—Data Annotation

Specification for Machine Learning”, regional standards from Shanxi Province, and industry standards from the China Communications

Standards Association, have been established. Additionally, expert consensus is advancing the development of specialized datasets,

forming a preliminary framework of standards in areas such as medical device regulation, data annotation workflows, and quality

assessment. Moving forward, efforts should focus on enhancing the development of Al-assisted annotation tools, formulating

specialized annotation rules, and promoting cross-institutional data sharing to build an open, secure, and collaborative annotation

ecosystem. This will drive the progress of digital pathology and the realization of precision medicine, ultimately unlocking the full

clinical potential of Al-based pathological models.
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Table 1 Functions and use scenarios of commonly used annotation tools
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Fig. 1 Flowchart of toxicologic pathology image data annotation
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